Genomic DNA 




PCR Amplification 



Human TNFq gene 



10-50ng genomic DNA 

0.5 ^iM PGR primers (-20mer each, Tm=:58°C) 

50-100 \lU dNTPs 

40 mM Ammonium Acetate.pH 9.3 

2 mM Magnesimn Acetate 

0.3 units DNA polymerase ^^non 
30-35 thermal cycles with annealing temperature~53 C 



PCR product: 3' . 

5'.. 



TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG.. 
'.'.AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCa 



Phosphatase Digestion 



1-2 units desalted Calf Intestinal Phosphatase (CIP) 
Incubation at 3TC for 60 rain 

Inactivate CIP at IS'^C for 1 5 min 



PCR product- 3' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG..-. 
SNP primer 5' AGTCGAGTATGGGGACCCCCCCTTAACdd 



Tdd 



Primer Extension 



4 M^M SNP primer (26-28mer, Tm-78-90^C) 
l^iMddNTPs 

0.5 units Thermosequenase 

35 thermal cycles with annealing temperature-65-72 C 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesium 



ESI/MS/MS Mass Spectrometry for detecting the remaining ddNTPs 
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Figure 1 



Genomic DNA 



PGR Amplification 



857C/T 





Human TNFa gene 



10-50ng genomic DNA 

0.5 |iM PGR primers 

50-100 ^iM dNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles 



PCR product: 3*. 

5\, 



..TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG«. 
.AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC,« 

T 



Phosphatase / Exonuclease I 
Digestions 



1-2 units desalted Calf Intestinal Phosphatase (CIP) 
1-2 units desalted Exonuclease I 
Incubation at 37**C for 60 min 

Inactivate CIP and Exonuclease I at 75®G for 15 min 



PCR product: 3 ' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG-- 



SNP primer 



5' AGTCGAGTATGGGGACCCCCCCTTAACdd 



Primer Extension 



4 ^iM SNP primer 

1 pM ddNTPs 

0.5 units Thermosequenase 

35 thermal cycles 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesium 



ESI/MS/MS Mass Spectrometry for detecting the remaining ddNTPs 
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Figure 2 




Genomic DN A 



PCR Amplification 




Human TNFa geae 



I 



10-50ng genomic DNA 

0.5 ^iM PCR primers 

50-100 fxMdNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles 



PCR product- 3' . . .tcccgatactttcagctcatacccctgggggggaattgcttctgtcccgg. 

5' AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC. 

T 

Filter samples through a molecular weight filter to 
remove primers and excess dNTPs, buffers and salts 
required to perform the PCR amplification 



Purify PCR Product 
Using a 10 kDa Molecular 
Weight Filter 



The PCR product is resuspended in 40 mM 
ammonium acetate pH 9.3 



PCR product: 3' tCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 
SNP primer 5 ' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension 



4 |j.M SNP primer 
1^M ddNTPs 

0,5 units Thermosequenase 
35 thermal cycles 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesium 



ESI/MS/MS Mass Spectrometry for detecting the remaining ddNTPs 
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Figure 3 



Genomic DNA 



I 



PCR Amplification 



lO-SOng genomic DNA 

0,5 PCR primers (-20mer each, Tm==58''C) 

50-100 ^MdNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 imits DNA polymerase 

30-35 diermal cycles with annealing temperature-53**C 



PCR product: 3 ' . . .TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG 
5 \ . . . AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC 



^ „ _ -M^. ^. 1-2 units desalted X-Exonuclease 

X-Exonuclease Digestion 1 incubation at 37°C for 60 min 



Phosphatase Digestion 



1-2 units desalted Calf Intestinal Phosphatase (CIP) 

Incubation at 37°C for 60 min 

Inactivate A,-Exonuclease and CIP at 75°C for 15 min 



PCR product: 3' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG, 



SNP primer 



Primer Extension 



5' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



4 |iM SNP primer (26-28mer, Tm-78-90°C) 
l^iMddNTPs 

0.5 vmits Thermosequenase 

35 thermal cycles with annealing temperature=65-72^C 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesiimi 



ESI/MS/MS Mass Spectrometry for detecting the remaining ddNTPs 
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Figure 4 



Genomic DNA 



PGR Amplification 



iO-50ng genomic DNA 

0.5 nM PGR primers 

50-100 nMdNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles 



PGR product: 3' . , .TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 

5 ' . . . .AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC 

•p 

L-2 units desalted A.-Exonuclease 
Incubation at 37^C for 60 min 
Inactivate A,-Exonuclease at 75**C for 15 min 



^.-Exonuclease Digestion 



Purify PGR Product I 
Using a 10 kDa Molecular 
Weight Filter ^ 



Filter samples through a molecular weight filter to remove primers and excess 
dNTPs, buffers and salts required to perform the PGR amplification. The PGR 
product is resuspended in 40 mM ammonium acetate pH 9.3 



PGR product: 3 ' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG, 



SNP primer 



Primer Extension 



5' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



4 jiM SNP primer 

1 juUVI ddNTPs 

0.5 units Thermosequenase 

35 thermal cycles 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesium 



ESI/MS/MS Mass Spectrometry for detecting the remaining ddNTPs 
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Figure 5 



Genomic DNA 



PGR Amplification of 
One or More DNA 
Regions 




J. 



Human TNFa gene. 



l0-50ng genomic DNA 

0.5 i^M PGR primers (~20mer each, Tm=58*'C) 

50-100 HMdNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles with annealing tem5>erature=53**C 



PGR product: 3' . 

5*.. 



..TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTOCTTCTGTCCCGG. 
..AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC, 

T 



Phosphatase Digestion 



1-2 units desalted Calf Intestinal Phosphatase (CIP) 
Incubation at 37°G for 60 min 

Inactivate GIP at 75°G for 15 min 



PGR product: 3 * TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 
SNP primer 5 ' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension of One 
or More SNP primers 



4 fiM SNP primer (26-28mer, Tm=78-90°G) - 
l^MddNTPs 

0.5 units Thermosequenase 

35 thermal cycles with annealing temperature=65-72**C 



Purify the Extended and 
Unextended Primers 
Using a 5 kDa Molecular 
Weight Filter 



Pass samples through a molecular weight filter that separates the SNP primers from 
magnesium. The extended SNP primers are collected in a well plate array. 



ESI/MS, or ESI/MS/MS Detection of Extended Primer Products 



Figure 6 



Genomic DNA 



PCR Amplification 




J- 



Human TNFa gene. 



10-50ng genomic DNA 

0.5 nM PCR primers 

50-100 ^iM dNTPs 

40 mM Ammonium Acetate pH 9.3 

2 roM Magnesium Acetate 

0.3 vmits DNA polymerase 

30-35 thermal cycles 



PCR product: 3 ' , . .TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 

5 ' . . ..AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC. 

T 



Phosphatase / Exonuclease I 
Digestions 



1-2 units desalted Calf Intestinal Phosphatase (CEP) 
1-2 units desalted Exonuclease I 
Incubation at 37°C for 60 min 

Inactivate CIP and Exonuclease I at VS^'C for 15 min 



PCR product: 3 ' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 
SNP primer 5 ' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension 



4 liM SNP primer 
IfiMddNTPs 

0.5 units Thermosequenase 
35 thermal cycles 



Purify the Extended and 
Unextended Primers 
Using a 5 kDa Molecular 
Weight Filter 



Pass san^les through a molecular weight filter that separates the SNP primers from 
magnesium. The extended SNP primers are collected in a well plate array. 



ESI/MS, or ESI/MS/MS Detection on Extended Primer Products 



Figure 7 



Genomic DN A 



PGR AmplificatioB of 
One or More DNA 
Regions 




Human TNFa gene 



10-50ng genomic DNA 

0.5 faM PGR primers 

50-100 dNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesimn Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles 



PGR product: 3' ...TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 

5 ' . . . . AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC. 

T 

Filter samples tbrough molecular weight filters to 
remove primer and excess dNTPs, buffers and salts 
required to perform the PGR amplification 



Purify PGR Product 
Using a 10 kDa Molecular 
Weight Filter 



The PGR product is resuspended in 40 mM 
ammonium acetate pH 9.3 



PGR product: 3 ' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 
SNP primer 5' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension of One 
or More SNP Primers 



4 jiM SNP primer 
l^M ddNTPs 

0.5 imits Thermosequenase 
35 thermal cycles 



Sample Preparation 



Pass samples through a metal chelating material to remove magnesium. The extended 
SNP primers are collected in a well plate array. 



ESI/MS, or ESI/MS/MS Detection of Extended Primer Products 



Figure 8 



Genomic DNA 



PCR Amplification of 
One or more DNA 
Regions 




Human TNFa gene 



10-50ng genomic DNA 

0.5 |iM PCR primers 

50-100 jiM dNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thennal cycles 



PCR product: 3 ' . . . TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG... 

5 ' . . . .AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC... 

T 

1-2 units desalted X-Exonuclease 
A,-£xonuclea$e Digestion I incubation at 37**C for 60 min 



Pliosphatase Digestion 



1 



1-2 vaiiXs desalted Calf Intestinal Phosphatase (CIP) 

Incubation at 37°C for 60 min 

Inactivate CIP and A.-£xonuclease at 75^C for 15 min 



PCR product: 3 ' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG. 
SNP primer 5 ' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension of One 
or More SNP Primers 



4 SNP primer 
Ij^MddNTPs 

0.5 units Thermosequenase 
35 thermal cycles 



Purify the Extended and 
Unextended Primers 
Using a 5 kDa Molecular 
Weight Filter 



Pass samples through a molecular weight filter that separates the SNP primers from 
magnesium. The extended SNP primers are collected in a well plate array. 



ESI/MS, or ESI/MS/MS Detection of Extended Primer Products 



Figure 9 



Genomic DNA 



PGR Amplification of 
One or More DNA 
Regions 




J. 



Human TNFa gene 



1 0-50ng genomic DNA 

0.5 |iiM PGR primers 

50-100 ^MdNTPs 

40 mM Ammonium Acetate pH 9.3 

2 mM Magnesium Acetate 

0.3 units DNA polymerase 

30-35 thermal cycles 



PGR product: 3 ' . . ,TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG 

5 ' . . . .AGGGCTATGAAAGTCGAGTATGGGGACCCCCCCTTAACGAAGACAGGGCC 



X-Exonuclease Digestion 



1 



1-2 units desalted A,-Exonuclease 

Incubation at 37**C for 60 min 

Inactivate ^-Exonuclease at 75^C for 15 min 



Purify PCR Product 
Using a 5 kDa Molecular 
Weight Filter 



Filter samples through molecular weight filters to remove excess dNTPs and salts 
required to perform the PCR amplification. The PCR product is resuspended in 
40 mM ammonivim. acetate pH 9.3. 



PCR product: 3' TCCCGATACTTTCAGCTCATACCCCTGGGGGGGAATTGCTTCTGTCCCGG.... 
SNP primer 5 ' AGTCGAGTATGGGGACCCCCCCTTAACdd 

Tdd 



Primer Extension of One 
or More SNP Primers 



4 |iM SNP primer 
l^MddNTPs 

0.5 units Thermosequenase 
35 thermal cycles 



Purify the Extended and 
Unextended Primers 
Using a 5 kDa Molecular 
Weight Filter 



Pass samples through a molecular weight filter that separates the SNP primers from 
magnesium. The extended SNP primers are collected in a well plate array. 



ESI/MS, or ESI/MS/MS Detection of Extended Primer Products 



Figure 10 
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Figure 12 



Genomic DNA 



Thermal Block 




Metal chelating resin 

Frit 




Molecular 

Weight 

Filter 





SNPs plate with built-in filter and resin 



PCR 

reaction 



■ 



10-50ng genomic DNA 

0.5 PCR primiTO 

5CMI00iiMdNTPs 

50 mM NHiAc bi]£fer pH 9.0 

2inMMg(Ac)2 

, DNA polymerase 











•■'•i 





30-35 thermal cycles for amplification 




■ 




Purify DNA by vacuum fOtration 



p 

^^^^^ 




Resuspend Purified DNA in solution 



4 pMSNP primer 

25 xnM KH4AC buG^ pH 93 

2mMMg(Ac)2 

IjiiMddNTPs 

lliennosequenBse 













mm 


1 
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Effluent from vacuum filtration is 
collected into a collector plate. 



Electrospray mass spectrometry for detecting unreacted ddNTPs or 

extended primers. 
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Figure 14B 
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Figure 14C 



279bp of Human TNFa promoter DNA (from 3041-^3319) (SEQ ID. NO. 1) 
857F 



5*-3\AGCAAAGGA GAAGCTGAGA AGATGAAGGA AAAGTCAGGG TCTGGAGGGG 
3»- TTCGTTTCCT CTTCGACTCT TCTACTTCCT TTTCAGTCCC AGACCTCCCC 

CGGGGGTCAG GGAGCTCCTG GGAGATATGG CCACATGTAG CGGCTCTGAG 
GCCCCCAGTC CCTCGAGGAC CCTCTATACC GGTGTACATC GCCOAGAGTC 

GAATGGGTTA CAGGAGACCT CTGGGGAGAT GTGACCACAG CAATGGGTAG 
CTTACCCAAT GTCCTCTGGA -GACCCCTCTA CACTGGTGTC GTTACCCATC 

GAGAATGTCC AGGGCTATGA AAGTC6AGTA TGGGGACCCC . CCCXTJbvCGA 
CTCTTACAGG TCCCGATACT TTCAGCTCAT ACCCCTGGGG GQGAATTGCT 

AGACAGGGCC ATGTAGAGGG CCCCAGGGAG TGAAAGAGCC TCCAGGACCT 
TCTGTCCCGG TACATCTCCC GGGGTCCCTC ACTTTCTCGG AGGTCCTGGA 

CCAGGTATGG AATACAGGGG ACGTTTAAG -3' 3319 
GGTCCATACC TTATGTCCCC TGCAAATTC -5' 

857R 



Amplification primers: mer TmCC) 

TNFa-857F 5'- AAGCAAAGGAGAAGCTGAGA-3' 20 58 (SEQ ID. NO. 2) 

TNFa-857R 5'- CTTAAACGTCCCCTGTATTC-3' 20 58 (SEQ ID. NO. 3) 

SNP primer: 

857SNP-F 5'-AGTCGAGTATGGGGACCCCCeCTTAA-3' 26 ^ (SEQ ID. NO. 4) 
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(A) Quantitative Pooling Study for Model System 
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y = m0*m1/(m0+m2) 
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Quantitative Pooling Study Using Purified Sifigle-Stranded DNA 

for Region C SNP of Human Genomic Samples 
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